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Superfluid flow of 4He in the bulk is 
inviscid. However, in superfluid films 
formed on a substrate surface, waves 
mitigated by the substrate’s attraction, 
or Third Sound, dissipate much stronger 
than expected. We present two 
experimental studies of the dissipation, 
and a theoretical model ascribing the 
attenuation to the interaction of the flow 
with the quantum vortices, or eddies, 
that form on irregularities of the 
substrate. 
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Vortices are pinned at surface irregularities. In the flow 
field of the third sound wave they are deflected by 
Magnus force. Interaction between the vortices and the 
viscous component (normal component and 3He 
impurities) leads to attenuation.
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